The present work was done in a private nursery under plastic houses conditions in Belbeis District, Sharkia Governorate (Egypt), during 2014 and 2015 seasons to study the effect of two mineral nitrogen fertilizer treatments and six culture media on seed germination (%), vegetative growth characters, fresh and dry weights, growth analyses and chemical composition of eggplant transplants at 60 days from seed sowing. The obtained results showed that, the maximum values of seed germination (%) were recorded by without application of mineral nitrogen fertilizer and using the culture media treatment of peat moss: vermiculite: compost at a ratio of 2:1:0 (V/V/V), respectively in the first season and at a ratio of 1:1:0 and/or 3:1:0 (V/V/V) in the second season. In addition, all tested fertilizer treatments did not caused any significant effect on all parameters of studied growth characters, except the dry weight of shoots in the first season only, were recorded the highest value by application of mineral nitrogen fertilizer. On the other hand, using the culture media which contained peat moss: vermiculite: compost at a ratio of 3:1:1 (V/V/V), respectively recorded the maximum increment in fresh weight of parts and total fresh weight of whole transplant and had a significant effect on studied fresh weight ratio (FWR), root/plant dry weight ratio (Rw/Pw) characters, as well as on the potassium percentage in the tissue of transplants. The interaction between the culture media contained of peat moss: vermiculite: compost at a ratio of 3:1:0 (V/V/V), respectively with application of mineral nitrogen fertilizer was the superior interaction treatment which had significantly effect on N, P, K and total carbohydrates contents in eggplant transplants, as well as dry weight of different parts of transplant in the second season only.
INTRODUCTION
Eggplant (Solanum melongena var. esculenta), belongs to family Solanaceae considered one of the most important summer vegetable crops cultivated in Egypt and a lot of countries around the world for their local consumption, processing and exportation. The total cultivated area of eggplant in Egypt was about 110,079 faddan, during 2013/2014 season which produced 1, 246, 642 million tons with average of 11, 3 tons/fad., (Statistics of the Ministry of Agriculture, 2014).
Yet, the cultivated area and total production of these crops increased by the time. Nurseries which using in the production of various vegetable transplants in different forms such as in plastic houses or net houses have a pronounced influence on quality of seedlings growth and development in the field, as well as on the marketable yield of many vegetable crops.
Transplants production is an important step in the horticultural production system, because its influence on the final crop yield. Culture media is a major factor that influencing on seeds germination, seeds emergence, growth and quality of transplants in a nursery (Unal, 2013) . Moreover, the quality of the culture media used in transplants production is largely influenced by its physical, chemical and biological properties (Herrera et al., 2008) . Culture media is not only a place where seeds are sown and transplants raised, but it is also a source and reservoir of plant nutrients (Indriyani et al., 2011) . It is also anchors the root system and therefore supports of the plant (Abad et al., 2005) . A good culture media should be composed of mixtures that are tender enough for seeds to easily germinate, retains moisture, drains excessive water and provide sufficient plant nutrients for transplants growth and development (Olaria et al., 2016) .
In addition, compost holds water wall, provides the culture media with nutrients and can be made right on the farm. Peat moss and vermiculite mixes have been popular for production of many crops transplants, but the high cost of these components stimulated a search for substitutes. In this connection, Reis and Coelho (2007) studied the effect of mixing compost with peat to prepare substrates for the production of vegetable transplants. Sewage sludge, municipal solid waste and yard prunings were mixed at the proportions (V/V) of 1: 0: 3; 0: 1: 1.5 and 1: 1: 2, respectively on tomato. The emergence of transplants was not affected and reduced in compost mixes. Liptay et al. (1982) found that mixture of shredded sphagnum peat moss and vermiculite (1:1) with nutrient were added, and gave rapid emergence in tomato seeds.
Therefore, the objective of this work was to determine the best components of the transplants culture media and their ratios in the nurseries for growing eggplant transplants and with or without application of mineral nitrogen fertilizer, on the production of eggplant transplants.
MATERIALS AND METHODS
This work was carried out during the two successive seasons of 2014 and 2015 in a private nursery under plastic house conditions, in Belbeis District, Sharkia Governorate (Egypt), to study the effect of application mineral nitrogen, without application of mineral nitrogen fertilizer and the culture media on seed germination (%), vegetative growth characters, fresh and dry weights, growth analyses and chemical composition of eggplant transplants during 2014 and 2015 seasons.
The experiment included 12 treatments, which were the combinations between two mineral nitrogen fertilizer and six culture media as follows:
Fertilizer Treatments
1) Without application of mineral nitrogen fertilizer.
2) With application of mineral nitrogen fertilizer. These treatments were arranged in a split plot design system with three replicates. Fertilizer treatments were randomly arranged in the main plots, while the culture media were randomly distributed in the sub plots. Every replicate contained nine trays (3 every treatment). In addition, every speedling tray contained 209 eyes.
Culture Media
In this experiment, ammonium nitrate (33.5% N) was used as a source of mineral nitrogen fertilizer (added to the culture media which prepared according to the distributed treatments).
Calcium super phosphate (15.5% P 2 O 5 ) and potassium sulphate (48% K 2 O) were used as a source of P and K fertilizers, respectively (recommended doses of every one presented in Table 1 and added in the preparation of the culture media before seed sowing in the speedling trays to all treatments. In addition, magnesium sulphate and micronutrients elements also added as recommended to the culture media which prepared.
Preparation of Speedling Trays
The speedling trays were full by the different ratio of the culture media as ratio as described above. Eggplant seeds (Balady cv.) were sown in speedling trays on 15 June and 10 October in 2014 and 2015 seasons, respectively. After sowing, the speedling trays were incubated in the incubation room for one week. After then, all speedling trays were putted on the benches under the plastic house.
In addition, the recommended used fertilizers were added as nutrient solutions to the culture media in the speedling trays weekly during the growing season of eggplant transplants as shown in (Table 1) .
The other normal agricultural treatments for growing eggplant transplants production, except fertilization were practiced.
Data Recorded
The recorded data were as follows:
Seed germination (%)
Seed germination percentage was calculated according to the following formula:
Germination percentage = Number of germinated seeds ‫ــــــــــــــــــــــــ‬ ‫ـــــــــــــــــــــ‬ ‫ـــــــــــــ‬ ×100 Number of total seeds
Vegetative growth characters of transplants
A random sample of ten transplants from each experimental unit (in the three replicates) were randomly taken at 60 days from sowing and the following data were determined:
Morphological characters
A) Average root length (cm). B) Average stem length (cm). C) Average number of leaves /transplant.
Fresh weight of transplants (g) during 2015 season
A) Average fresh weight of root. B) Average fresh weight of shoot (stem+ leaves). C) Total fresh weight of transplant (whole transplant).
Dry weight of transplants (g)
Different parts of transplants, i.e., roots, stem and leaves were dried at 70°C till constant weight and the following data were recorded: A) Average dry weight of root. B) Average dry weight of shoot (stem+ leaves). C) Total dry weight of transplant (whole transplant).
Growth analyses during 2015 season
All growth analyses characters were determined according to the formulas as described by Radford (1967) All mentioned growth analyses measurements were calculated at 60 days from seed sowing in the second season only.
Chemical Composition of Transplants
The dry weight of shoots were finely ground and wet digested with sulfuric acid and perchloric acid (3:1, respectively). Nitrogen, phosphorus and potassium were determined as dry weight basis according to the methods described by Bremner and Mulvaney (1982), Olsen et al. (1982) and Jackson (1970) , respectively. Moreover, total carbohydrates in dry shoot (stem + leaves) were determined according to the method described by 
Statistical Analysis
The obtained data were subjected to the analysis of variance according to Snedecor and Cochran (1980) . Mean separation was done by Duncan (1958). 
RESULTS AND DISCUSSION

Seed Germination (%)
Effect of mineral nitrogen fertilizer
The highest values of seed germination (%) were recorded via the treatment of without application of mineral nitrogen fertilizer in the first season only (Table 2) .
On the contrary, all treatments under study did not reflect any significant effect on seed germination (%) in the second season.
Effect of the culture media
It is quite clear from results in Table 3 that, all treatments of the culture media exerted a marked and significant effect on the germination percentage of eggplant seeds, while the maximum values in this respect were obtained via using the culture media which contained of peat moss+ vermiculite + compost at a ratio of 1:1:0 and/or 2:1:0, respectively without significant differences between them in the two investigated seasons. These results may be due to the good balance between water content and the aeration of these media.
On the contrary, the lowest values of eggplant seed germination were recorded by using the culture media which contained peat moss + vermiculite + compost at a ratio of 1:1:1, respectively. These results were holding true in both seasons of the study. 
Effect of the interaction
It is quite clear from the presented results in Table 4 that, the maximum values of eggplant seed germination (%) were recorded by without application of mineral nitrogen fertilizer and the culture media of peat moss + vermiculite + compost at a ratio of 2 : 1 : 0, respectively in the first season. While, such fertilizer treatment combined with the culture media of peat moss+ vermiculite+ compost at a ratio of 1:1:0 and/or 3:1:0 (V/V/V), respectively being the most effective and favorable treatments for increasing the percentage of eggplant seed germination (%) in the second season.
Finally, from the foregoing results, it could be suggested that germination percentage of eggplant seeds significantly affected by the two factors of study, while such effect was fluctuated from season and from treatment to another.
These results are in accordance with those reported by Augustinus (2007) on basil seeds germination percentage.
Morphological Characters of Transplants
Effect of mineral nitrogen fertilizer
The obtained results in Table 2 reveal that all tested treatments of mineral nitrogen fertilizer (with and /or without application) did not caused any significant effect on vegetative growth characters in both seasons of the study, i.e. root and stem lengths, as well as number of leaves per transplant. on cauliflower transplants, they concluded that nitrogen fertilizer did not effected any significant in vegetative growth of these crops.
Effect of the culture media
The presented results in Table 3 show that, in the first season, using the culture media of peat moss+ vermiculite+ compost at a ratio of 2:1:0, respectively, recorded the maximum increments in root and stem length of eggplant transplants, while using the culture media which contained peat moss+ vermiculite+ compost at a ratio of 1:1:0, respectively, being the superior treatment for increasing number of leaves per transplant.
Moreover, in the second season, the highest value of root length was more distinct via using the culture media of peat moss+ vermiculite+ compost at a ratio of 3:1:1, respectively. On the other hand, the maximum value of stem length was more achieved by using the culture media of peat moss + vermiculite + compost at a ratio of 1:1:0 (V/V/V), respectively. In addition, using the culture media of peat moss + vermiculite + compost at a ratio of 2:1:1 (V/V/V), respectively came in the first rank for increasing number of leaves per transplant in the second season only.
From the above mentioned results, it could be concluded that, the effect of all tested culture media on the vegetative growth characters of eggplant transplants was varied greatly according to their used ratio. 
Effect of the interaction
It is quite clear from the presented results in Table 4 that, the two factors of study (mineral nitrogen fertilizer and the culture media) reflected a marked effect on the vegetative growth characters of eggplant transplants at 60 days from seed sowing in the two investigated seasons. In this regard, in the first season, the mixture peat moss + vermiculite + compost at a ratio of 2:1:0, respectively, without application of mineral nitrogen fertilizer being the most effective treatment and recorded the maximum values of both root length and number of leaves per transplant. While, using the culture media treatment of peat moss + vermiculite + compost at a ratio of 3:1:0, respectively, with application of mineral nitrogen fertilizer being the superior one for increasing stem length of eggplant transplants.
Furthermore, in the second season, it is evident from such results in Table 4 that, the interaction treatment between without application of mineral nitrogen fertilizer the mixture peat moss+ vermiculite + compost at a ratio of 3:1:1, 1:1:0 and 3:1:0, respectively recorded the maximum value of root length, stem length and number of leaves per transplant.
From the above mentioned results, it could be suggested that the effect of the two factors of study (the culture media and mineral nitrogen fertilizer) varied greatly from treatment and from season to another.
These results are going in agreement with those obtained by Arenas et al. (2002) on tomato transplant, they reported that the different culture media and nitrogen fertilizer gave a different increases responded on vegetative growth of tomato transplants.
Fresh Weight of Transplants
Effect of mineral nitrogen fertilizer
It is quite clear from the presented results in Table 5 that, application or without application of mineral nitrogen fertilizer to the culture 
Effect of the culture media
The obtained results presented in Table 6 reveal that, the treatments of the culture media exerted a marked effect on the fresh weight of root, shoot (stem + leaves) and total fresh weight of whole transplant, while the maximum increment in this respect were more distinct via using the culture media treatment of peat moss+ vermiculite + compost at a ratio of 3:1:1, respectively as compared to the other treatments. The superior effect of these treatments may be due to the good physiological and biochemical processes in the transplant during the growing season. 
Effect of the interaction
From the obtained results presented in Table  7 it is evident that, the interaction treatments between the two factors of study, i.e. the culture media and mineral nitrogen fertilizer showed a significant effect on the fresh weight of eggplant transplants at 60 days from seed sowing during 2015 season. In addition, the interaction between the culture media of peat moss + vermiculite + compost at a ratio of 3:1:1, respectively with application of mineral nitrogen fertilizer recorded the maximum value of root fresh weight. On the other hand, the combination between the culture media of peat moss + vermiculite + compost at a ratio of 1:1:1 and without application of mineral nitrogen fertilizer being the superior one for increasing the fresh weight of both shoot (stem + leaves) and whole eggplant transplants.
Dry Weight of Transplants
Effect of mineral nitrogen fertilizer
It is quite clear from the presented results in Table 8 that, all mineral nitrogen fertilizer treatments did not reflect any significant effect on the dry weight of root, shoot (stem + leaves) and whole eggplant transplant at 60 days from seed sowing in the two seasons of study, except the dry weight of shoot (stem + leaves) in the first season only which recorded the highest value by application of mineral nitrogen fertilizer. 
Effect of the culture media
Results in Table 9 reveal that, using the culture media treatment of peat moss + vermiculite + compost at a ratio of 1:1:0, respectively being the superior treatment for increasing the dry weight of root, shoot (stem + 
Effect of the interaction
It is obvious from the presented results in Table 10 that, application of mineral nitrogen fertilizer to the culture media treatment of peat moss+ vermiculite + compost at a ratio of 1:1:0, respectively being the most effective treatment for recorded the maximum values of root, shoot (stem + leaves) and total dry weight of eggplant transplants at 60 days from seed sowing in the first season.
On the other hand, application of mineral nitrogen fertilizer to the culture media treatment of peat moss+ vermiculite+ compost at a ratio of 2:1:1, 3:1:1 and 3:1:0 (V/V/V), respectively, recorded the highest increments on the dry weight of root, shoot (stem + leaves) and whole eggplant transplant, respectively without significant differences between them in the second season. From the foregoing results, it could be suggested that the interaction between mineral nitrogen fertilizer and the culture media exerted a significant effect on the dry weight of eggplant transplants in both seasons of the study.
Growth Analyses of Transplants
Effect of mineral nitrogen fertilizer
The presented results in Table 11 show the effect of mineral nitrogen fertilizers on the growth analyses of eggplant transplants at 60 days from seed sowing during 2015 season. It is evident from such results that, the fresh/dry weight ratio (FWR) and shoot/root dry weight ratio (Sw/Rw) characters significantly reduced by application of mineral nitrogen fertilizers to the culture media of eggplant transplants compared with application mineral nitrogen fertilizers treatment. While root/ plant dry weight ratio (Rw/Pw) character significantly increased by application of mineral nitrogen fertilizers in the culture media of eggplant transplants. Table 12 indicate that, there were significant differences between the tested treatments on the growth analyses studied characters. The culture media treatment of peat moss+ vermiculite+ compost at a ratio of 3:1:1 (V/V/V), respectively came in the first rank and recorded significant effect on the fresh weight/ dry weight ratio (FWR) and root/ plant dry weight ratio (Rw/Pw) , as compared with the other treatments in this respect. On the other hand, using the culture media treatment of peat moss + vermiculite + compost at a ratio of 1:1:1 (V/V/V) recorded the maximum value of shoot/ root dry weight ratio (Sw/Rw) of eggplant transplants, as compared with the other study treatments.
Effect of the culture media
Results in
The obtained results are in accordance with those reported by Rahimi et al. (2013) on tomato transplants.
Effect of the interaction
The presented results in Table 13 show the effect of the interaction treatments between the two factors of study (the culture media and mineral nitrogen fertilizer) on the growth analyses of eggplant transplants at 60 days from seed sowing during 2015 season. It is clear from such results that using the culture treatment of peat moss+ vermiculite+ compost at a ratio of 1:1:0 (V/V/V), respectively without application of mineral nitrogen fertilizers was the best interaction treatment to reflected a significant effect on the fresh weight/dry weight ratio (FWR) 
Chemical Composition of Transplants
Effect of mineral nitrogen fertilizer
It is obvious from the presented results in Table 14 that, application of mineral nitrogen fertilizer to the culture media exerted a marked and significant effect on the chemical composition of eggplant transplants, expressed as the percentage of N, P, K and total carbohydrates at 60 days from seed sowing during 2015 season. While, the lowest values in this respect were more distinct without application of mineral nitrogen fertilizer.
The superior effect of application mineral nitrogen fertilizer on the chemical composition of eggplant transplants owing directly to the role of nitrogen in the plant. In this connection, Russell (1978), Bidwell (1979) , Edmond et al. (1981) , Mengle and Kirkby (1987) and Marschner (1995) concluded that nitrogen is an indispensable elementary constituent of numerous organic compounds of general importance (amino acids, protein, nucleic acids) and it is needed in formation of protoplasm. Furthermore, the favorable effect of application mineral nitrogen fertilizer to the culture media on the chemical composition of eggplant transplant might be due to its biochemical associations in the transplants, utilization of metabolites and translocation of energy compounds.
On the other hand, the favorable effect of application mineral nitrogen fertilizer on building and accumulation of carbohydrates might be due to increasing the activity of carbohydrates hydrolyzing enzymes (Bidwell, 1979; Mengle and Kirkby, 1987) . 
In this regarded,
Effect of the culture media
The presented results in Table 15 show that, the maximum values of nitrogen (%), phosphorus (%) and total carbohydrates were recorded via using the culture media treatment of peat moss + vermiculite + compost at a ratio of 2:1:1 (V/V/V). While, using the same components at a ratio of 3:1:1 (V/V/V), respectively, being the superior treatment for increasing the percentage of potassium (%) in the tissues of eggplant transplants with no significant differences between treatments in this respect.
From the above mentioned results, it could be suggested that the chemical composition of eggplant transplant significantly affected by the tested treatments of cultures media, while such effect varied greatly regarding to the ratio of the components of the culture media. 
Effect of the interaction
The recorded results in Table 16 indicate that, the interaction treatments between the two factors of study (the culture media and mineral nitrogen fertilizer) caused a marked and significant effect on the chemical composition of eggplant transplants. In addition, the maximum concentration of both N, P, K and total carbohydrates (%) were more achieved via the interaction between application of mineral nitrogen fertilizer and the culture media which contained of peat moss+ vermiculite+ compost at a ratio of 3:1:0 (V/V/V), respectively. These results are going in agreement with those reported by Mahmoud et al. (2014) on tomato transplants. 
